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Abstract 





Background: Diabetic retinopathy (DR) with diabetic macular edema (DME) is one of the most common 
complications of diabetes and can lead to visual loss in young individuals. 


Purpose: to evaluate the efficacy of posterior subtenon versus intravitreal triamcinolone injection for 


treatment of diffuse diabetic macular edema. 


Patients and methods: seventy six eyes of 64 patients having diffuse diabetic macular edema were included 
and divided into two groups; Intravitreal triamcinolon acetonide group (IVTA group) included 40 eyes of 30 
diabetic individuals, injected with 4 mg (0.1ml) IVTA. Posterior subtenon triamcinolon acetonide group 

(STTA group) consists of 36 eyes of 34 diabetic persons injected with 40 mg (1ml) in the posterior subtenon 


space. 


The central subfield macular thickness (CMT) measured with optical coherence tomography (OCT) before 
injection, 3 and 6 months post-injection was evaluated. Visual acuity as Log MAR, intraocular pressure (IOP) 
and any complications associated with both techniques ware assessed. 


Results: the baseline log MAR VA was significantly improved in both groups at one, three, and six months 
post-injection .The IVTA and STTA groups had significant reduction in CMT three and six months after 
steroid injection. The mean IOP was 16.641.3 mmHg and 15.4+1.1mmHg at the end of follow up in IVTA and 


STTA groups respectively. 


Conclusion: both intavitreal and subtenons routes of steroid injection are good alternatives for the treatment 
of diabetic macular edema, but the intravitreal route has a more pronounced effect while the subtenons route is 


safer. 
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Introduction 


The World Health Organization © and 
International Diabetes Fedration reported that 
more than 180 million persons all over the world 
have diabetes, and this number is going to increase 
to epidemic percentage within the next 2 decades, 
12.1 million of them are in Africa. 


Diabetic retinopathy (DR) with diabetic macular 
edema (DME), one of the most frequent adverse 
effects of diabetes, stills a big public health 
problem with significant perdition on the 
socioeconomic state. It affects about 50% of 
diabetic persons and is the leading cause of visual 
loss in working-age individuals™. 
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As severity of DR increases the incidence of 
macular edema increases as well; approximately 
3%, 38%, and 71% of patients with mild non- 
proliferative diabetic retinopathy (NPDR), 
moderate to severe NPDR and, proliferative 
diabetic retinopathy (PDR) have macular edema 
respectively ©. 


The prevalence of diabetic macular edema is 
directly related to the duration of the diabetes. It is 
0% at 5 years and 29% at 20 years or more in type 
I diabetes; however it is 3% at 5 years and 28% at 
20 years in adult onset diabetes. 
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One of the mechanisms for the development of 
diabetic macular edema is the increased retinal 
vascular leakage secondary to breakdown of the 
inner blood retinal barrier mediated in part by the 
vascular endothelial growth factor (VEGF) & ®. 


Laser photocoagulation is the corner stone in 
macular edema treatment. Although it reduces the 
risk of vision loss by 50% or more as reported by 
the ETDRS “, 40% of eyes with centrally involved 
macular edema at baseline still had foveal edema 
post-laser treatment and it also fails to improve the 
visual acuity. These results encouraged 
ophthalmologists to search for other lines of 
treatment °°), 


Although the availability of multiple therapeutic 
medications for treatment of DME, a greater 
percentage of patients with DME still have some 
residual edema after multiple intravitreal injections 
of anti-vascular endothelial growth factor (VEGF) 
drugs alone", Also the economic factor 
associated with the need for multiple anti VEGF 
injections is a big issue adding to the deterioration 
of the macular edema in a large number of patients. 


These patients are at high risk to loss their vision 
a1) 


Intravitreal injection of corticosteroids 
(triamcinolone acetonide), constitutes one of the 
alternatives for the management of diabetic 
macular edema. The rationale behind steroid use 
for treatment of diabetic macular edema is that 
delivery of enough does of the drug into the 
vitreous cavity will suppress the up regulation of 
VEGF by the proinflammatory mediators like 
platelet-derived growth factor and platelet-growth 
factor, thus improves macular edema “”. Also 
taking into consideration the obvious role of 
inflammation in the pathogenesis of DME, 
corticosteroids have been used for its treatment and 
it can be given either intravitreal or through the 
posterior subtenon route ©”. 


Aim of the study: 

It is to evaluate the effectiveness of intravitreal 
versus posterior subtenon steroid in the treatment 
of diabetic macular edema. 


Patients and Methods 


It is a randomized prospective comparative study 
carried out between December 2016 and 
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September 2017 and recruited seventy-six eyes 
(76) of diabetic persons having DME according to 
the ETDRS criteria. The study was carried out in 
the ophthalmology department, Al-Azhar 
University Hospital, Asyut.The study was done 
after the approval of the research and Ethical 
Committee, School of Medical Sciences, Al-Azhar 
University, Egypt. 


These patients were divided into two groups; 
Intravitreal triamcinolon group (IVTA group) 
included 40 eyes of 30 diabetic patients, 19 males 
and 11 females, 26 patients had type 2 DM while 
four patients had type 1 DM and they injected with 
4 mg (0.1ml) IVTA . 


Posterior subtenon triamcinolon group (STTA 
group) consists of 36 eyes of 34 diabetic patients, 
24 males and ten females, 28 patients had type 2 
DM while six patients had type 1 DM and they 
injected with 40 mg (1ml) in the posterior subtenon 
space. 


All Included patients had clinically significant 
macular edema as defined with the ETDRS and a 
central macular thickness of > 400 microns by the 
Optical Coherence Tomography (OCT). 


Excluded from these study patients with macular 
edema due to other causes than diabetes, previous 
vitrectomy, laser treatment of the macula, 
intravitreal or subtenon injection of steroid within 
the last 2 months, patients with cataract and 
glaucoma are also excluded from the study. 


All patients had complete ophthalmic examination 
including BCVA measured in Decimal chart and 
converted into Log MAR values at baseline, one, 
three, and six months of follow up. Anterior 
segment examination by the slit lamp, fundus 
examination with the indirect ophthalmoscope and 
+90D lens, IOP measurement by the applanation 
tonometry was done for all patients in each visit. 


Optical coherence tomography (Time Domain 
OCT) was done at baseline, 3, and 6 months post- 
injection. 


Procedure: 
Informed consent was taken from each patient. The 


injections was done in the operative theater under 
complete sterile condition. 
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Topical anesthesia [Benoxinate 0.4% eye drop] 
was applied to the ocular surface followed by 5% 
povidone iodine drops in the conjunctival sac. 
Before injection, the conjunctiva, lids, and lashes 
were disinfected with 10% povidone iodine. 


TA (Kenacort-A, Bristol-Myers Squibb) was 
injected slowly with a 27-gauge needle [4.0mm 
inferotemporal to the limbus in phakic eyes] at a 
dose of 4 mg (0.1 ml) into the mid-vitreous cavity 
in the IVTA group patients. Paracentesis was done 
in selected cases in order to minimize the increase 
of IOP. We used the indirect ophthalmoscopy to 
ensure proper intravitreal delivery of the drug and 
to visualize the optic nerve head perfusion. 


Triamcinolon Acetonid of 40 mg(lml) were 
injected 8mm from the infrotemporal limbus into 
the posterior subtenon space using a curved blunt 
metallic subtenon injection cannula having an arc 
length of 28 mm in the STTA group patients. 
(NAGATA Subtenon injection cannula, 24 
gauge/0.6mm. Geuder - Heidelberg, Germany). 


A topical antibiotic therapy (Moxifloxacin) was 
applied 4 times for 7 days after the injection with 
antiglaucoma treatment in cases with increase of 
IOP. 


Patients were scheduled for follow up at 2nd day to 
evaluate serious adverse effect like 
endophthalmitis and IOP elevation. Then at Ist 
week, 3rd week, 1 month postoperatively then 
monthly till 6th month after treatment. Significant 


Table 1: Demographic date of patients in the two 


elevation of the IOP was defined as an increase of 
more than 5 mmHg from the baseline reading. 
Significant progression of cataract was monitored 
and detected by lens opacification classification 
system II (LOCS). 


Statistical analysis: 


Categorical variables were described by 
number and percent (N, %) and continuous 
variables were described by mean and standard 
deviation (Mean, SD). Chi-square test used to 
compare between categorical variables and t-test 
used to compare between continuous variables. A 
two-tailed p < 0.05 was considered statistically 
significant. All analyses were performed with the 
SPSS 20.0 software. 


Results 


The demographic data of the patients enrolled in 
both groups are shown in table 1. 


All of these patients had ME, DME was present in 
both eyes in 33.3% (10/30), 5.9% (2/34) and in one 
eye only in 66.7 % (20/30), and 94.1% (32/34) in 
IVTA and STTA groups respectively. 


The mean baseline Log MAR and CMT was 
0.80.11, 0.70.15, 495.3 +110.5 um, and 465.7 
+93.4 um in IVTA group and STTA group 
respectively. 


studied groups. 























Variable TIVTA STTA 

No of patients 30 34 

No of eyes 40 36 

Age 60.33+12.51Ys 61.55+10.91Ys 
Male/Female 19/11 24/10 

Type I/Type I DM 4/26 6/28 

Baseline Log MAR 0.8+0.11 0.7 40.15 
Baseline CMT 495.3 +110.5 um 465.7 +93.4 um 




















A- Changes in Visual acuity: 


- The visual acuity measured as Log MAR 
(Mean+ SD) was 0.5+0.1; p < 0.001, 0.5+0.25; p < 
0.006, and 0.7+0.85; p < 0.446 at 1, 3, and 6 
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months in IVTA group respectively, the visual 
acuity significantly improved in this group when 
compared to baseline visual acuity with an average 
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improvement of about 3 lines in the first three 
months post-injection but it worsen again later on. 


— The Log MAR visual acuity was 0.5+0.28; 
p< 0.0013, 0.4+0.47; p < 0.0011, and 0.4+0.65; p< 
0.0014 at 1, 3, and 6 months in STTA group 
respectively as shown in table 2. The visual acuity 
significantly improved in this group also when 
compared to baseline visual acuity with an average 
improvement of about 2 lines as shown in chart 1. 








— The visual acuity significantly improved in 
both groups at one and three months post-injection 
without significant difference between them (P- 
value of 0.6231, 0.2840) but there was a 
Statistically significant difference between both 
groups at six months after injection p < 0.0021. 
Patients received IVTA showed significant 
deterioration of visual acuity however patients 
treated with STTA maintained visual acuity 
improvement all over the follow up period. 


Table 2: Changes of Log MAR visual acuity and the central macular thickness (CMT) in both groups = 


over the follow up period. 









































IVTA STTA 
Baseline 3 months 6 months Baseline 3 months 6 months 
Log MAR 0.8+0.11 0.50.25 0.70.85 0.70.15 0.4+0.47 0.4+0.65 
VA 
P-value 0.006 0.44 0.0011 0.0014 
CMT 495.3 +110.5 um | 250.5490um | 305.6+132.6um | 465.7+93.4um | 205.2+68.4um | 255.94100.lum 
P-value 0.004 0.023 0.007 0.018 
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Chart 1: Chart comparing the visual acuity of the two groups over the follow up period. 


B- Changes in the central Macular Thickness 
(CMT): 


The mean CMT (Meant SD) was 495.3 +110.5 
um, 250.5+90um, and 305.6 +132.6um in IVTA 
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group at baseline, 3, and 6 months respectively. It 
was 465.7493.4um, 205.2 +68.4um, and 
255.94100.lum in STTA group at baseline, 3, and 
6 months respectively as shown in table 2 and 
chart 2. 


Diabetic macular edema: posterior subtenons versus intravitreal injection of steroids 


Both groups had improvement in the central 
macular thickness in the first three months post- 
injection § (250.5490um, p 0.004and 205.2 
+68.4um, p 0.007 in the IVTA and STTA groups 
respectively) when compared to baseline CMT. 
However there was a significant difference 
between both groups at the end of 6 months follow 
up, where the reduction in the CMT was about 190 


um(38%), and 210 um(45%) in IVTA and STTA 
groups respectively as shown in chart 2 and Figure 
1&2. We found that the difference between the two 
groups was statistically significant and the P 
value was 0.0015. 





Central macular thickness 
(Microns) 














Baseline 3 Months 6 Months 


Follow up peroid 











Chart 2: Changes in the Central macular thickness over the follow up period in both groups. 








Figure 1: An OCT images showing; (A)diabetic 
macular edema with a central macular thickness of 


642 um pre-injection with steroid and (B) 
improvement of the macular edema to 227 um 
three months post-injection with intravitreal 
steroid. 
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Figure 2: An OCT images showing; (A)diabetic 
macular edema with a central macular thickness of 
590 um pre-injection with steroid and (B) 
improvement of the macular edema to 245 um 
three months post-injection with subtenons steroid. 


C- Intra ocular pressure: 


= The mean IOP was 15.3 +1.1mmHg, 
2144.9 mmHg, 16.841.5 mmHg, and 16.6+1.3 
mmHg at baseline, one, three, and six months 
respectively in the IVTA group. But it was 
15.141.7 mmHg, 17.541.9 mmHg, 16.1+1.5 
mmHg and 15.4+1.1mmHg at baseline, one, three, 
and six months respectively in the STTA group 
(table 3). 


Table 3: changes of IOP in both groups over the follow up period. 

















IOP/ Group IVTA STTA P-value 
Baseline 15.3 +1.1mmHg 15.141.7 mmHg 0.5 
One month 21+4.9 mmHg 17.5+1.9 mmHg 0.0130 
Three months 16.841.5 mmHg 16.1+1.5 mmHg 0.3 

Six months 16.6+1.3 mmHg 15.4+1.1mmHg 0.1 

















The IOP in the IVTA group increases about 
5mmdHg in the first 2 months from the baseline 
level and returned into its baseline level after three 
months without the need for any antiglaucoma 
medication or surgery except in two patients where 
the IOP increased to about 30mmHg. It is 
controlled with a combination of beta Blocker with 
carbonic anhydrase inhibitor eye drops and 
returned to its baseline level three months after 


treatment and they did not require continuation of 
treatment. 


As regard the IOP in the STTA group it increased 
slightly in the first month post-injection and then 
remains almost unchanged 1.0 — 2.0 mmHg from 
the baseline level throughout the follow up period. 
The difference in the two groups was statistically 
significant (p = 0.0130). 
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Chart 3: Changes in intra ocular pressure in both groups over the follow up period. 


Complications: 


= Recurrence of macular edema was 
responsible for deterioration of the visual acuity in 
two patients one in each studied group two months 
post-injection. 


= Posterior subcapsular cataract developed in 
three eyes five months post injection in the IVTA 


group. 
Discussion 


Chronic macular edema is the main cause of visual 
deterioration in diabetic patients. The 
pathogenesis of diabetic retinopathy and macular 
edema is linked to damage of the outer and inner 
blood retinal barriers resulting in fluid leakage into 
the retinal tissues, it is also associated with chronic 
inflammation like pathology“*'4) This is 
evidenced by elevated levels of prostacyclin “>, 
vascular endothelial growth factor (VEGF), 
macrophagic cellular component and increased 
vascular leakage in diabetic persons". 


Corticosteroids administration will suppress the 
first step of arachidonic acid cascade, and support 
the blood-retinal barriers”'®. Intravitreal steroid 
injections carries some hazards as 
endophthalmitis, vitreous hemorrhages, retinal 


detachment, IOP elevation, and cataract formation 
(19) 
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Posterior subtenons approach is another pathway 
of steroid injection for treatment of macular 
edema and uveal inflammation. This approach is 
minimally invasive and act as a reservoir 
delivering sufficient dose of TA to the macular 
area over a longer time “?®, 


In current study, the studied groups achieved a 
significant improvement in both visual acuity and 
the central macular thickness. These results are in 
agreement with studies of Choi et al.??, Elfassi et 
al.), and Lotfy 2). 


The visual acuity improvement in our study is in 
agreement with the studies that found both IVTA 
and STTA can improve the VA of patients, up to 
the fact that STTA may improve VA as well as 
IVTA. The explanation for this results however is 
not clear 4 25-20, 


Ozdek et al. and Many other studies °” 78 2% 30 
compared the IVTA and STTA results. They 
reported that both STTA and IVTA significantly 
decreased the retinal edema and improves the 
visual acuity, although the effects were more 
pronounced in the IVTA group. The STTA route is 
a safe and effective one for treatment of DME with 
a more stable and long duration of the action 


The longer duration of action and hence the 
stability of the results in the subtenon than the 
intravitreal group could be attributed to that the 
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subtenon space may act a reservoir for the steroid 
delivering a sufficient dose into the vitreous body 
through the sclera over a longer time. The 
Triamcinolone Acetonid is eliminated from the 
vitreous cavity in about one and half months after 
its intravitreal injection, that is why the effects of 
intravitreal steroids last only for about three 
months °), Bakri and Kaiser ®® stated that STTA 
was effective for DME that was not responding to 
laser photocoagulation . 


Our results are in contrary to the results of 
Ibraheem et al. ©? they stated that the action and 
the results of the STTA only lasts for one month 
and it can be considered for as a short term 
treatment for DME. 


Reflux of the TA was noted intra operatively in 
one patient in the STTA group. This reflux caused 
a decrease in its therapeutic effect and this patient 
has no improvement in its CMT. The 
pharmacokinetics of STTA is that TA diffuses 
through the sclera to reach the retina, and the effect 
of STTA is dose dependent. Although the amount 
of STTA used in this study was 40 mg, when drug 
reflux occurred the actual amount of TA was less 
than the effective dose 6% 19, 


The difference in mean IOP at 1 month was 
significant (P=0.0130) due to the appearance of 
secondary glaucoma in the IVTA group, however 
when it was controlled by medications, the 
difference in IOP rise become insignificant 
between the 2 groups with P=0.3521 at 3 months 
and P=0.1205 at 6 months. However, at all follow 
up visits the IVTA group showed a higher mean 
IOP than the STTA group. Again this is in 
agreement with the results of other studies C! %4 34, 


The STTA is minimally invasive than the 
intravitreal one. IOP is not elevated by subtenons 
steroid injection except in steroid responders. 
However Cataract progression, central retinal vein 
occlusion, globe perforation and central retinal 
artery occlusion were found to be a complication 
of STTA®. 


Other complications described are blepharoptosis, 
atrophy of the orbital fat, squint, and conjunctival 


damage 7+: 34), 


Conclusion: 
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Intavitreal and subtenons routes of steroid injection 
are good alternatives for treatment of diabetic 
macular edema. However the intravitreal route has 
a more pronounced and short effect while the 
subtenons route is safer and has longer effect. 


Recommendation: 


Further studies with a larger number of patients are 
needed for more evaluation of the effectiveness of 
the posterior subtenon approach. 
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